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Abstract
The calcifying cystic odontogenic tumour (CCOT) is a rare benign cystic neoplasm not infrequently associat-
ed with odontoma. This report documents a case of CCOT associated with compound odontoma arising in the 
anterior maxilla in a 25-year-old woman. Conventional radiographs showed a large calcified mass with poorly 
visualized radiolucent margins. The extent and condition of the internal structure of the CCOT associated with 
odontoma was able to be determined based on radiographic findings from cone beam computed tomography. 
This advanced image technique proved to be extremely useful in the radiographic assessment of this particular 
neoplasm of the jawbones.
Key words: Cone beam computed tomography, conventional radiographs, calcifying cystic odontogenic tumour, 
compound odontoma.
Introduction
The calcifying odontogenic cyst (COC) is a benign 
cystic neoplasm of odontogenic origin that was first de-
scribed as a distinct entity by Ledesma-Montes et al. 
(1) in 1962 and has recently been defined as a calcify 
ing cystic odontogenic tumour (CCOT) by the World 
Health Organization (WHO) as a result of its neoplastic 
behavior. CCOT is characterized by an ameloblastoma-
like epithelium with ghost cells that may calcify (WHO) 
(1).
The CCOT may occur in association with other odon-
togenic tumours, most commonly the odontoma, occur-
ring in about 24% of cases (2). The authors relate a case 
of CT used as an auxiliary method for diagnosis and the 
treatment of a calcifying odontogenic cyst associated 
with odontoma.
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Case Report
A 25-year-old woman was referred by her endodontist 
for management of a mixed radiolucent and radiopaque 
lesion located in the anterior maxilla, detected during 
routine radiographic examination. A clinical exami-
nation revealed growth in alveolar process near to the 
apex of the upper right central incisor with a normal 
mucosal aspect (Fig. 1A). Only a discrete palatal swell 
ing in the upper right central incisor area was seen. 
Intraoral radiographs showed a unilocular radiopaque 
image consisting of a central coalescent area and many 
structures with resemblance to small teeth in the ad-
jacent region (Fig. 1B). These radiopaque images were 
well circumscribed by a large radiolucent halo, over-
lapping the root of the central incisor. A presumptive 
diagnosis of compound odontoma was made. However, 
an irregular radiolucent area, associated with the radio-
paque lesion in the superior limit was seen. The pres-
ence of this image, together with the discrete clinical 
swelling, uncommon in odontoma, led the dentist  to re-
quest cone beam computed tomographic images, which 
revealed large high-density masses at the palatine mar-
gin, connected to a well-defined expanding lesion with 
a thinned cortical vestibular plate (Fig. 1C and D). A 
thick cystic wall and mineralized material, compatible 
with an odontoma, was removed by surgical enuclea-
tion under local anaesthesia and a palatal surgical ap-
proach (Fig. 2A). Microscopically, the cystic wall was 
lined by an ameloblastomatous epithelium with numer-
ous ghost cells and calcified particles (Fig. 2B and C). 
There was a mixture of dental hard tissues comprised of 
dentin, enamel matrix, cementum and connective tissue 
(Fig. 2D). The histopathologic diagnosis of a calcifying 
odontogenic cyst associated with compound odontoma 
was made. After surgical treatment, no recurrence was 
found after 8 months of follow-up.
Discussion
The CCOT is a new designation for calcifying odon-
togenic cyst (COC) that was reclassified in 2005 by 
the current World Health Organization (WHO) clas-
sification (1). The CCOT is clinically characterized as 
Fig. 1A. Clinical aspect - growth in alveolar process near to the apex of the upper 
right central incisor; B) Periapical radiograph - radiopaque image circunscribed by a 
large radiolucent halo overlaps the root of the central incisor; C) and D) Cone beam 
computed tomography - large high-density masses at the palatine margin, connected 
to a well-defined expanding lesion with a thinned cortical vestibular plate.
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a painless slow-growing tumor, that equally affects the 
maxilla and mandible, with predilection for the anterior 
region of the jaw (2,3).  It has a peak of incidence in 
the second and third decades, with a mean age of 30.3 
years and without any gender predilection (2,4).  The 
treatment of choice for the CCOT is conservative surgi-
cal enucleation. Recurrences are very uncommon but a 
long follow-up period seems advisable (2,5). 
Odontogenic tumors of the jaw bones show a wide spec-
trum of radiographic manifestations resulting from the 
fact that the jaw bones contain dental components of 
ectodermal and mesodermal origin. Specifically, since 
the CCOT is a mixed lesion, it has a wide range of ra-
diologic appearances, mimicking a number of differ-
ent pathological conditions. Radiographically, it may 
appears as an unilocular or multilocular radiolucent 
area with either well circumscribed or poorly defined 
margins that also may be observed in association with 
an unerupted tooth (6). Calcification is an important ra-
diographic feature in the interpretation of CCOT, but 
it is detected in only about half of the reported cases. 
CCOT may be evident in the lumen of the cystic image; 
however, when it is present in small amounts it may not 
be recognized radiologically (7).
Additionally, the CCOT is frequently found in associa-
tion with various types of odontogenic tumors, such as 
complex/compound odontomas, ameloblastomas, and 
ameloblastic fibromas (WHO), but the most common of 
them is the odontoma, occurring in about 24% of cases 
(1,2). However, this association is a challenge for diag-
nosis using conventional images, due to presence of nu-
merous accidents in anatomical structures of the jaw re-
gion. In the present case, an intraoral X-ray was unable 
to reveal useful information for the correct diagnosis of 
the lesion, since overlapped images could only reveal 
a unilocular radiopaque image with multiple structures 
that resembled small teeth (Figure 1B), leading only to 
a presumptive diagnosis of odontoma.
Recently, CT examinations have been applied to this 
kind of lesion with benefits and features being empha-
sized in many case reports (8). Some reports have indi-
cated that this technique may be more useful than plain 
film radiography to confirm the presence of calcifica-
tions along the cyst wall, which may not be detected 
Fig. 2A. Macroscopical aspect of fragments of structures resembling small teeth; B) Microscopical findings of the cystic wall and fibrous 
capsule; C) High power view of cystic wall with ameloblastomatous epithelium containing numerous ghost cells; D) Microscopical image of 
mixture of dental hard tissues.
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by simple radiographs due to the superimposition of 
anatomic details. CT examination for CCOT diagnosis 
is also capable of detecting increased attenuation areas 
due to desquamated keratin, another histological fea-
ture of COC (7).
There is no previous report showing the value of cone-
beam tomography in CCOT. Cone-beam CT (CBCT) is 
also known as cone-beam volumetric tomography and 
CBCT machines have two major differences compared 
with so-called “medical” CT scanners. First, CBCT 
uses a low-energy fixed anode tube, similar to that used 
in dental panoramic x-ray machines. Secondly, CBCT 
machines rotate around the patient only once, captur-
ing the data using a cone-shaped x-ray beam. These 
changes allow a less expensive, smaller machine that 
exposes the patient to approximately 20% of the radia-
tion of an helical CT, equivalent to the exposure from 
a full-mouth periapical series. Due to a difference in 
voxel size, CBCT of a limited area is also very effective 
in achieving high spatial resolution in comparison with 
conventional CT (9).
Clinically, CBCT has a wide range of applications; for 
example, it may be used to determine the extent and 
condition of the internal structure of lesions, the frac-
ture of teeth roots, the condition of impacted teeth and 
pathologic conditions in jaw bones (8). Besides, the ben-
efits for diagnostic processes, three-dimensional imag-
ing of cysts and tumors of the maxillofacial region can 
provide the surgeon with vital information necessary 
for planning surgery (10).
In the present case, we emphasize that the CBCT im-
age allowed a tridimensional visualization that, besides 
showing the association between lesions, revealed an 
unusual presentation of this lesion, since the cystic cav-
ity and odontoma could be viewed separately. It was 
only possible to identify the cystic lesion and to plan the 
treatment properly after the use of CBCT images.
In conclusion, even though the conventional X-ray im-
ages were not capable of identifying the cystic lesion, 
a CBCT was required to clarify detailed structures of 
a limited area, demonstrating the margins of the con-
nected lesions, as well as their internal architecture. In 
addition, it could be shown by this case report that the 
CBCT images can achieve high spatial resolution in 
comparison with conventional X-rays, reducing the ra-
diation dose and also guiding the treatment of this intra-
osseous lesion by establishing the relationship between 
adjacent structures. Finally, CBCT proved to be ex-
tremely useful for diagnostic purposes of this neoplasm 
in jawbones, which were unclear in the bidimentional 
images. Therefore, details of the radiographic pattern 
and the internal structures visualized by CBCT images 
served as an important tool in reaching an adequate di-
agnosis.
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